e

- - b —— & - o - - e®

0 Alstom Grid =~

- ‘. y -
v ‘s" £ . G ) E -.‘7.~: " .. - “f-v:f.,- : -~
- » . «
A T o

SmartGrld Strateglé"rechnologles _‘-“"*
. 2N - /
S LaurenTSCHMIW” o

" »
' Q'“;-:.
. o> -‘ '." » A

5 SR o 3 B SR
Vice PreS|den1; Strét\egyﬁfrl.;mevatﬂloﬁ ATy M&':'t“"'
BT o L L R PO, SO e oy




Alstom Group

Clean Energy and Transport Solutions

Power Generation “ Grid Transport
Thermal & Renewables
Smarter, more Reliable, more Faster, Cleaner and less
Low & No-Carbon Energy Flexible Power Transmission congestion
Solutions
Renewable Integration High-speed Raill
~ Renewables Advanced Network Management Light Rail

Efficiency Improvements ‘Evergreen’ Smart Grid Strategy Urban Tramways

Carbon capture & Storage
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Co-generation

\ﬁ Renewable energy resources
1

Centralised fuel production,
power and storage

Smart energy
system control

H, vehicle

v O
Surplus heat . ev © \_- ©

A sustainable energy system is a smarter, L\ Gsmatonal
more unified and integrated energy system

ALSTOM

© OECD/IEA

GRID
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Evolution in Grid Control Architectures sasing e St ||

Alstom Grid is strong
technology leader in
Grid Control with
eterra 3.0 & DS Agile

new energy solutions

FOR SMARTER CITIES

i® ExEm 5 ENERGINE'I'/DI{ § ”“é‘:.'.‘.'::% B . K MNiceGriD
EiBEARAE i | b :
5 ‘ i i .

Federal ! , .

Grid Comp::\ay % i Rbe ::eRDF ! P'é.'ng‘r-;y ! |SSYER|D e =N

' i i le 1" réseau de quartier mtelllgent
On-Line Stability Renewable Demand SmartCity
& Digital SS Connection Response Integration

Renewable *
Energy

Smart Energy j

&

Electricity
Storage Micro Grid

ALSTOM

Energy
Efficiency

Buildings Efficiency

GRID
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& Shaping the Smart Grid

Different drivers on geographies

= @

b‘"" 'g Renewable ™

Micro Grid
Renewable *

Energy

Renewable x
Energy

Renewable
Energy

+ Maturity -

*Renewable excluding Hydro

*
Renewable S evable
Energy Energy
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The New System Flexibility Challenge | e s

fenix
... a step towards the future of & 20-25%
electricity networks 10-15% 2
(%)
Intermittent Distribution @ . exible
3-5% o o 5-10% Ipemand & Storag
L > networks
Distribution = g @
4 d
networks © Integrate O
..Z‘ o Transmission T&D Control 3
Q i 4 networks a Zones g
S Transmission S O @
- — S
% networks 3 § 3
N _250, : [3)
O &’ 15-20% Flexible Supply & 15-25%  Flexible Supply =
10%  Flexible Supply o %
o} & 0
- 5 .
o © Central
Central g Central o _
Generation 0 Generation 1z Generation
a a
2009 2012 2020

Renewable Renewable Renewable
Subsidy Connection Integration
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Step Change : Prosumers

turning to active energy managers

Putting prosumers at the center of their energy strategy

tUTURE
N3
o®

<>
&
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My choice to differ some of my energy usages
My choice to share my energy data / utilization patterns

My choice regarding renewable mix with same reliability of
supply
My arbitration against energy peak prices and emergency grid

services
My choice on which transportation to use (Fuel/electrical)

New IT Connection & real-time interactions

ALSTOM

GRID




Where i1s SmartGrid in the Hype Cycle ?

Involving end consumers

Managing the smart grid hype cycle

Energy saving

and environmental
panacea
Smart will save ¢
you money Roll out begins and customer Innovative approaches
communication intensifies offer customers new
cholces and increase
market competition

Government see the

opportunity to help . Customers see the
climate change and ~  Customer outreach benefits of accurate
fuel poverty , bills and improved ;
ices Maijority of customers
accept ‘smart’ as a good
thing and broader benefits
...... are recognised
Smart is an Strong scope,
industry idea schedule and
Suppliers start to provide
innovative and customer
focused product offerings
Customer disillusionment
as promised benefits do
not materialise
Trigger Inflated Trough of Slope of Plateau of productivity

expectations disillusionment enlightenment

Source: "Smart from the Start — Managing Smart Grid Programmes”, PwC, 2010

EcoGrid® o q _Mm

www.eu-ecogrid.net
THE U FROGAAN

ALSTOM

GRID
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Shaping the Smart Grid

New end to end layered architecture

Transmission/Wholesale @ @ ngs & Market
perators
Control Rooms { i ;' r

g - ) : Aggregators
(EMS-MMS-OSS-AMS-GMS) (Generation, Load)

Distribution/Retail
Control Rooms
(IDMS, DRMS, MDMS)

DSOs
Cities

Neighborhoods

Concentrator ./ AMI

| TERV 1|-Seccﬁ1daryv€) L gE 1 SqubT/PKmarﬁ |

Grid T . 1SAS e 1 EIGAS i 4

Automation | Ll 1 —— j
[ B

| J

=

]
Metering 1
1

Automation & | & u 4

Controls | | Commercial &
1 Gencos | Industrials
I —— E——— L e ) ——

"ALSTOM



& Shaping the Smart Grid

Different drivers on geographies

= @

b‘"" 'g Renewable ™

Micro Grid
Renewable *

Energy

Renewable x
Energy

Renewable
Energy

+ Maturity -

*Renewable excluding Hydro

*
Renewable S evable
Energy Energy
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Exemple 1 — Alstom Psymetrix

On Line Stability & Defense PI

Improve Security

EARLY WARNING OF
INSTABILITY

SITUATIONAL
AWARENESS

ISLANDING RECOVERY
BLACKSTART
SELF-HEALING GRID

Increase Transfer

RELIEVE DAMPING
CONSTRAINTS

STATE ESTIMATION &
CONTINGENCY ANALYSIS

IDENTIFY LINE
PARAMETERS

Shaping the Smart Grid

System Analysis

POWER SYSTEM TUNING
PLANT COMMISSIONING
POST-EVENT ANALYSIS
IMPACT OF RENEWABLES

IDENTIFY DYNAMICS
ISSUES

KRAFLA - KR2

& Active Poy 5;547:.i;l:1ﬂm T
Mode Damping
PSS
ENABLED
PSS

#10
3
a
P
B
: ISABLED
- A B V! N
B R T U T T T I o0 izee  raee T ises

00 ' 1200
Time

—PDX2-20

07:00:53 17/03/07 09:31:.00 16:31:5)

g | Mode Amplitude




Exemple 2 — Alstom UISOL s e smareia

On Line Stability & Defense Plan

Hjm Growth of Demand Resources
25,000 -
1
New Capac =
KEY STATISTICS i i mmEnergy Efficiency
Memt . 20,000 - TRy w=RPM and FRR DR
mbercompanies ' ' = nterruptible Load for Refiability
Millons of people served 60 - mm Active Load Management
- Foongn - +Committed ILR, DR & EE
Peak load in megawatts 163,848 15,000 '
MWs of generating capacity 185,600 E
Miles of transmission lines 65,441 10,000 E
GWh of annual enermgy 832,331 .
'
Generation sources !
. s of tert 5,000 '
i esof temtory
21% of U.S. GDP ) . "
. otates servel |
produced in PJM i

200772008 20092010 2012012 20132014 20152016

Over 10 Nuclear Plan equivalent interacting into PJM Market

GRID

ALSTOM
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Exemple 3 — Alstom

Digital Substation

Improved integration with Control Rooms

" Consistent CIM/IEC61850 Standards
" Asset Management Models
" End to end Security architectures

New Substation Situation Awareness |

" On-Line Stability on critical Corridors
" Integrated Asset Management

= Strengthened Substation Security
" Digitalisation of all signals

First end to end deliveries with Rte & FSK
ALSTOM

GRID

14 ALSTOM ® 2010 Confidential



Exemple 4 — Alstom Grid

Integrated Distribution Management

Outage Time

Enhanced

1P PBSTOM © 2010 Confidential

System Loss

f;; istock

Reduced by 5-7%

Enhanced

Shaved by 3-5%
Power Quallty

'.Qmmt@mnn

FBadGousa

GRID

Shaping the Smart Grid

ALSTOM



Exemple 5 — Alstom Grid — NGK - Saft
Grid Scale Storage

Li- lon Na-S
Integrated test with SAFT completed in Integrated test with NKG scheduled
July 2012 (France) Dec 2012 (Japan)

16 ALSTOM ® 2010 Confidential




Exemple 5 — Alstom Grid — Bouygues Shapmgthesmsﬁ
Virtual Energy Community Management ——t

new energy solutions

c VU 3X

FOR SMARTER CITIES

[Ea—

Transports Smart building
Electrical vehicles management

i
I
Iy ey
/& g, N
/. { ~ |
/= | - i~

Demand response

Generation

& storage \
\ *Interconnecting all urban energy
! aLsToN resources (generation & storage,

buildings, transports, residential housing,
etc.) into a single integrated smart city

Eco-cities / eco-districts
| *Using smart grid to provide real-time
monitoring of specific and overall

Ontimized Dismb‘]ftiog Ma”agem_er}t electricity consumption, generation and
ptimized usage of urban energy infrastructures  caron footprint

Carbon footprint measurement

|I"‘

CO¢ GRID

ALSTOM
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Typical Energy Management Cockpit

[ recoocre |

Uniisateur connecté
Thierry Bourriion

R < s [ foore | © Cotoir W
/ 1 w:n--ocm >

MARTER

{ D oomies ll| D core 1 |

Ruetaimainon ' 3"

et Maurcas Forses
Chanmevidres-sur-Marne

[ [ o |
/Y N W P N N

i o T
Meter Lo Tbleau dctriqus o e

Puissance (W)
H

060911 100091 141001 1B09M1 23091 2709M1  0110M1  0310M1 0601 09MOMY  12M0M1  15MOMY  18MOMT

Legendes B

Carsharing Services gy

ALSTOM | Grid Alphabet

ACCUEIL ALSTOM GRID > NOUVELLE RESERVATION
N

Module de réservation Rechercher sur la carte A Nouvelle
réservation
B e
réservations
‘Alheure 1 Station N Mes Relevés
Jour de départ LsDelonse, 3 M Mon Compte

Levoliois AR (10km) =

Jour de retour

earsemz [T

Modéle Capacté Description  Ville
Citroen C-ZERO 4 Grise ALSTOM Grid  La Defense
BT 485

mardi 22 mai 2012

Votre réservation Il Disponible Ml Indisponibl

(o

* gy an | suivi | Challenges

Mon bilan énergie

VOTRE USAGE ELECTRIQUE | VOTRE LOGEMENT

“Vatre indice d'eff

i etectrique

et échele vous pamat de compsner vos
habitudes de consommation aves callas tas
forers duuivalents.

0 raprésen ref

18 KWhim?an

9,1/10

1t Elsctique
optim; ince comete
Tenu tes caracidslizues 02 vabe logemerl,
88 vos écuipemerts dlechigues el de vore

mode "

Vous vous situez dans les 10% des
foyers les plus 4conomes eh
energle. Féliciations ! Mals
toujor e 'l
de consommer mieux.

est
er plus loin et

(o
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REPARTITION DE VOTRE CONSOMMATION MON PROFIL
o3 5 plus grands postes de cansommatior 2 Type: malsun insiiduele de 160 m*
Année de consiruction entre {375 of 2000

Hotribee de possomnos &

Consomination anwietle: 20 000 ¥ (outes énergies
canfondues)

Homibee dappareils Slectriques : 53

a
Chawffage  Ean chande  Cuisson Foid  Eclainage
s (2 0%

strs 3 ipur roon profl

JE CONSULTE MES CHALLENGES JE MODIFIE MON ORJECTE




Pushing for convergence and

Shaping the Smart Grid v

strategic partnerships

Worldwide IEA, ISGAN, SGGF
NIST, SGIP, DOE, CIMUsergroup
CEN-CENELEC-ETSI, T&D Europe, SmartCity Platform
France Gimmelec, System@tic Ajm am
-------------- ~ ENERGINE'I'/DI{ <> eRDF

@esri EMMX

. Federal
Grid Company
inIe
cisco
gLD CERTIFIED Strategic
Partner Customers

Technologies for
Adjacent Markets

|
i
i

Technologies for
Grid Markets
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http://www.intel.com/index.htm

Smart Grid

Shaping the Smart Grid ‘

Bebiys oemrn/aEsaviadap

EMBIX
(Cooperate)

Cyber Security

8: PJM, CAISO, BPA, TVA, Viiridity, NVE, MISO,
Portland

Distribution
Au on
I

DS3 Distribution

Energinet.dk I
(DRMS, L Automation (FPP)

Energinet AVR I

Cell I
) RENENEL]E
Manitoba Hydro )

On-line Stability
ERDF

Meshed DC

I (WP2013)

) Svenska Krafnat
DRMS in NA (by UISOL now ALSROM) /

Digital Substation
(Nadezhda)

WECC
On-line Stabilit

BOUYGUES ELIA

EMBIX ELIA
(Eco2charge)

DRMS B2C (SEL) I
GDF Suez

SGCC
. ) ELATORES Digital Substation
PJM/Philadelphia

I DERMS (Navy

Active Network
Management

On-line Stability

(AFTER) On-line Stability

DOE FOA

0SS (STRIPES)

Infrax

U

DERMS (Slim)

DC Grid - VSC
(multi-terminal)

iDMS Digital Substation

Q
GAMESA

iDMS

;

rt Campu MEW - Kuwait el

On-line Stability

Issy City MSETCL

EMBIX (IssyGrid)

SNCF/
Econoving

Transpower

CFE
EDF SEI EMBIX (EPIT)

l

BOUTGUES

DERMS

Digital Substation

EMBIX (Greenly:

\
ESKOM

B sales(31)
5’”9@&?’Early Concept (12)

, Innovation, Prototype (6 o | ALSTOM




Reflexe Demonstration

;M )! ;
j

1- Virtual Power Plants

* Hotels : TR
RéFlexE © ot
e Tertiaire Bureaux : Musée Matisse  Diacosmie —
rédiction et Accroissement du facteur de CZRI RSI: ETSI, 4 e
raRép;nsedteAFLexibililé Eléc(riquet Toyota Edhec =

pour les réseaux intelligents.
e Industries :
STEP Draguignan

REFLEXE is a demonstrator Funded by Réseau d’eau potable

ADEME. Its aims at validating the technical *ERP: ‘

feasibility of a commercial virtual power CVPP el ol

plant and associated business model. Avenir":'”e& Hropolefies
e Industries

ALSTOM Grid delivers the IT platform to build, ﬁi?ﬁﬁi&‘i}f“

optimize, dispatch and settle the CVPP Chimie

portfolio
ALSTOM SaGemMcoM

Market Interface

— AR
g B
—

Business Management
Partner

\_ | (:e:]
Q VEOLIA _‘ Interfaces I
3 ENVIRONNEMENT — Syypélec rines Pel:.'refogrrrjc?nnce \S,'Etutﬁiraﬂt?;: Bid Support Trader
5% Dalkia pelec e pertne Ui
Demonstrator Located - —
. . exibility
N N|Ce Area Interface Aggregation :j
20 Commel’CIa| . T Agaregator
Bu”d”‘]gs’ 2 |ndustr|a| Moni\trsrin N Constraint Enrollment ul
SlteS, 2 SO|aI‘ farmS Controlg Management Process
1 MW of DR [ Flexibility Managemy
5 MW Of PV | Dewice Interface
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NiceGrid Demonstration

2- Micro grids

Shaping the Smart Grid .

Nice GRID

A SMART SOLAR DISTRICT

NICEGRID is a demonstrator
Funded by ADEME and FP7.
aims at designing and testing
real scale a micro grid with:

v' Massive PV integration at LV
v Islanding in extreme situations

v" And Demand Response

ALSTOM Grid delivers the

Network Energy Manager of the
Micro Grid that is operated by the

GRID4.'.; hzl}

INNOVATION FOR ENERGY NETWORKS

22 ALSTOM ®© 2010 Confidential

Its
in

.
MICROGRID ENERGY MANAGEMENT
; )I( Nice GRID
d =77 Fees | L
| ¢ art
|

B Network management
I LINKY architecture

Weather
forecast
B Customer load management
B Energy management

Operated by DSO

e Storage (batteries)

’ Network operation

g LINKY data concentrat or
>
‘ Islanding management

' LINKY smart meter

DISTRI BUTED ENEHG RESOURCES &
N N N N e N N N e N

NiceGrid
Located in
commune

La

CARROS

(12,000

hab)

TOTAL
2MWc
residential
PV at LV

(}
.
2 EROF 3P ALSTOM
= W DAIKIN [R5\
0‘4
% 7~

€DF  ARMINES
ROD

GRID

ALSTOM



http://www.armines.net/index.php
http://www.rte-france.com/index.jsp
http://www.daikin.fr/
http://www.watteco.com/index.php

IssyGrid Demonstration
3- Integrated EcoDlstrlct Energy Manag

oy ¥ st !1: 11""’\a P,
- . ‘) - “‘“F
—

s AL S Buy? Commercial Buildings:
= S0 =T 160 000.m?

2 « 10 000 employees
oG - - Residential: 2 000 houses
| \’/,/j : « 5000 inhabitants
RN 7 Y N * Public buildings : Schools
A N %ﬁ:; _Q;\‘:r .

* Renewable : PV,
cogeneration,

» Load : residential, tertiary
buildings, commerces

« Storage : Ll-lon Batteries

« Smart Street Lighting

» EV Charging Spots,

. ' 1| v B
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Future

Next Generation Market Place

More and Need to «More and Need
wmore complex Explicitly take Smore need Regional
Soperational into account . qc,)for coordination
3 ass;ugsotnothe pth%eéz /_n =collaboration for both
v YSICS | ’ System and
SGrid (AC/DC) electricity Mﬁrket

P> operation

D’ markets

/ -E \-E Bl Elﬁ ;

-ﬁ
Vo g e X e

5 More and Need to get Need to Importance of
2 more Closer to real- provide regulation
S _ .
e uncertainties grrr)]eer Qgigrnket COcveenrtlves to New products
% \ P (DR1
5 Importance of , (88 Investments flexibility)
7 B el Capacity
y < \
%) P markets

GRID

ALSTOM
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Need to benefit from latest IT tools
Connecting with external Social Communities

= Iy B Imported From IE
Laurent Schmitt ¥oix Retrouver des amis Accueil

Yous publiez, commentez et indiquez que vous aimez en tant que Laurent Schmitt — Changer a Smart Eco Citizens

Administration Modifier laPage v Développer I'audience + Aide + ‘ |Afﬁcher |

Liez votre Page a votre compte Twitter

Yous pouvez maintenant exporter les mises & jour de votre Page Facebook vers Twitter, Cliquez ici pour activer cette fonction, jol
Yotre publicité

Super vivement 2014 !

&) Jaime cette Page

‘ Faites de la publicité pour votre Page

I Maintenant

Smart Eco Citizens & Yaime | | Message # ~

6 Jaime * 2 personnes en parlent

—_————
Communauté [2]

Partager ses retours d'experience | meilleurs pratiques concernant la réduction de son empreinte carbone
individuelle

g6 [~

1® Discussion instantanée LI

earch Desktop pel |« =0 o G 09:38

A propos Photos Mentions Yaime

mstart| €O XN ok we e ”|Q: (1) Smart Eco Citizen... ) Di\DataiDocumentation... | [P] 12-10 Innovation inthe ... | | P] 12-09 SmartGrid strat... |
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£2 e AR oy sisieceR,

Welcome in the new interoperable Smart Grid world !
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